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REV DESCRI PTI ON

BAGGLK aax v NX3917 oo
RESET | >———eser X792 X/ 9Z 792 i
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—— U RANGE CNTRL PRESENT STATE 1 ot o s Srate 1.
NRST1 | \AGoE \x3954 K — U RANGE CNTRL LAT ULD 2 [
NX3984 . ul dreg - U RANGE CNTRL LAT ULD 1 | e e LA o s
oL NRST2 " . NX3993 X393
RNG ULDJ 2: 0] ez U_RANGE_CNTRL_LAT_ULD 0 e e nr o
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DATE APPROVALS
ENGR D. Freytag 04/ 06/ 04
ENR G Haller 04/ 06/ 04
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CHKR M Freytag 04/ 06/ 04

LAT- DS- 03518- 50
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ST ST0 i T 4 __[aK e o2} NX3701 A B ) %4200-I" '™ 'RD3;
(79}
. NOX2 CLR B c b
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——————————————————— B ur W7
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| SR3 ol ) Q N(/iNDs A | XBM NX274 '._Ln’/—/
. | X1780 DFFG buf 4 s moms
COR[ 15. 7] o — K X1782QB A . )X1186 T o6 ]
. Ve aR B @ﬂ NX1104 c b
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I\ out NX1759 |p Q 3 NX275 AOR3
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C1R4 COB11 o] S I —— m |
I S (R K DR ! B ) our YT
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C1R1 CoBS N s S o
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STANFORD LI NEAR ACCELERATOR CENTER
U. S. DEPARTMENT OF ENERGY

STANFORD UNI VERSI TY STANFORD, CALI FORNI A

SHEET

PROPRI ETARY DATA OF STANFORD UNI VERSI TY ANDY OR U. S. DEPARTMENT OF
ENERGY. RECI PI ENT SHALL NOT PUBLI SH THE | NFORMATI ON W THI N UNLESS

GRANTED SPECI FI C PERM SSI ON OF STANFORD UNI VERSI TY.

reg bl k

il e 4-6-2004 12:04
ENR D. Freytag 04/ 06/ 04 -
ENR G Haller 04/ 06/ 04
DFTR D. Freytag 04/ 06/ 04
CHKR M Freytag 04/ 06/ 04 LAT DS O 3 5 1 8 5 O



REF

VN1

WEL. 5U

L=. 6U
AS=3P
AD=3P
PS=7U
PD=7U

DB

VP2

W£3U
L=. 6U

AS=7P
AD=7P
PS=12U
PD=12U

VP3

W=3U
L=. 6U

AS=7P
AD=7P
PS=12U
PD=12U

REV

DESCRI PTI ON

DFTR

DATE

STANFORD LI NEAR ACCELERATOR CENTER
U. S. DEPARTMENT OF ENERGY

STANFORD UNI VERSI TY STANFORD, CALI FORNI A

SHEET

PROPRI ETARY DATA OF STANFORD UNI VERSI TY ANDY OR U. S. DEPARTMENT OF

ENERGY. RECI PI ENT SHALL NOT PUBLI SH THE | NFORMATI ON W THI N UNLESS
GRANTED SPECI FI C PERM SSI ON OF STANFORD UNI VERSI TY.

DATE

swt ch

APPROVALS
ENGR D. Freytag 04/ 06/ 04
ENGR
G Haller 04/ 06/ 04 4_ 16' 2003 16 58
DFTR D. Freytag 04/ 06/ 04 -
CHKR M Freytag 04/ 06/ 04

LAT- DS- 03518- 50



REV DESCRI PTI ON

DFTR

DATE

0—‘ [ 0—‘ 0—‘ 0—‘ [

MP1 MP3 MP5 MP7 MP9 MPB MPD MPF
WET7. 5U WE7. 5U WE7. 5U WE7. 5U WE7. 5U WET7. 5U WE7. 5U WE7. 5U
L=3. 75U 1 t L=3. 75U 1 t L=3. 75U — t L=3. 75U - t L=3. 75U L=3. 75U T t L=3. 75U 1 t L=3. 75U
M=l M=l M=l M=l M=l M=l M=l M=l
AS=14P AS=14P AS=14P AS=14P AS=14P AS=14P AS=14P AS=14P
AD=14P AD=14P AD=14P AD=14P AD=14P AD=14P AD=14P AD=14P
PS=20U PS=20U PS=20U PS=20U PS=20U PS=20U PS=20U PS=20U
PD=20U K PD=20U C PD=20U D PD=20U E PD=20U PD=20U H PD=20U J PD=20U

MP2 MP4 MP6 MP8 MPA MPC MPE MPG

WE7. 5U WE7. 5U WE7. 5U WE7. 5U WE7. 5U WE7. 5U WE7. 5U WE7. 5U
L=3. 75U ~ L=3. 75U ~ L=3. 75U B L=3. 75U ~ L=3. 75U L=3. 75U ~ L=3. 75U ~ L=3. 75U
M=l M=l M=l M=1 M=l M=l M=l M=l
AS=14P AS=14P AS=14P AS=14P AS=14P AS=14P AS=14P AS=14P
AD=14P AD=14P AD=14P AD=14P AD=14P AD=14P AD=14P AD=14P
PS=20U PS=20U PS=20U PS=20U PS=20U PS=20U PS=20U PS=20U
PD=20U PD=20U PD=20U PD=20U PD=20U PD=20U PD=20U PD=20U
STANFORD LI NEAR ACCELERATOR CENTER SHEET
U.S. DEPARTMENT OF ENERGY
STANFORD UNI VERSI TY STANFORD, CALI FORNI A

PROPRI ETARY DATA OF STANFORD UNI VERSI TY AND/ OR U. S. DEPARTMENT OF

ENERGY. RECI PI ENT SHALL NOT PUBLI SH THE | NFORVATI ON W THI N UNLESS

GRANTED SPEC!I FI C PERM SSI ON OF STANFORD UNI VERSI TY.

DATE APPROVALS pCh8
ENGR Freytag 04/ 06/ 04

Hal I er

DFTR

Freyt ag

04/ 06/ 04

CHKR

HEA AR

Freyt ag

04/ 06/ 04

04/ 06/ 04

4- 16- 2003_16: 50

LAT- DS- 03518- 50



AVDD

Bl AS[ 0: 3]

RST

AVDD2

| N

AGND

REV

DESCRI PTI ON

DFTR

DATE

New her e:

MP14, MN51,
C3, MP13 M2 from MeL

3.3V
1
X 510pA
—— 0. 102P
VP12
2. 5592V Bl AS? I AVDD
L V1. 8U <
L=9U —L—0.102P 5. 4uA
AS=4P BB
= L
0. 1691 Bl AS1 r LA_\_/_[_)_[_)_______: VP14
L WL, 8U f
L=9U
N2 L V1. 8U
AS=4P L=9U
AD=4P
PS=8U
VP51 PD=8U pron
% AVDD 2. 8267V Ps-g0
gm=2E- 9 L— X%aggu --------------- QUT
R=500Meg o
- AS=3P
1. 9800V t au=130us /ng% |
PD=7U VN2 |
iy
Bl AS3 (SI G RET) 3.3V ) AD=50P
AS=50P
PD=63U L3
PS=63U
MP1 nm=8E- 5
2.3971V ’J We124, 2U J
ﬁ L=1. 2U |2
Po-ize0 (zero bi as)
NE%?;&S%ES Cs=110f F
gnmE9E- 4 M\91
_ 385UA
280pA Cg=15pF 0. 9098V
. We12U
l.=. 9U
VE2
AS=22P
MNS7 Pe-261
Bl ASO (1 FET) 2.2301V \ wea0U PD=28U
| L=9u
AS=50P
AD=50P
PS=64U
PD=64U
C6 3 IVNG 1 IMNG 2 o
L W, 9U We. 9U _ | 0.386P -
— L=4.50 || 0. 5555V || L=4.5U — ComLIO0rF
0. 386P 0. 102PF M=2 Asgh ‘ ‘ o —— G5 (zero bias)
- o —— 0.102P
Pl oy 390UA
PD=7U PD=7U
exp. gml3= .9E-2* SQRT(35*2800E-6) = 2.8E-3
.8 * 60E-12
exp. tau-rise= ------------ = 90 ns
.13 * 9E-4

STANFORD LI NEAR ACCELERATOR CENTER
U. S. DEPARTMENT OF ENERGY

STANFORD UNI VERSI TY

STANFORD, CALI FORNI A

SHEET

18

PROPRI ETARY DATA OF STANFORD UNI VERSI TY ANDY OR U. S. DEPARTMENT OF

ENERGY. RECI PI ENT SHALL NOT PUBLI SH THE | NFORMATI ON W THI N UNLESS

GRANTED SPECI FI C PERM SSI ON OF STANFORD UNI VERSI TY.

DATE

APPROVALS

ENGR

Freyt ag

04/ 06/ 04

ENGR

Hal I er

04/ 06/ 04

DFTR

Freyt ag

HEA AR

04/ 06/ 04

pr eanpa

1-28-2002_14: 52

CHKR

Freyt ag

04/ 06/ 04

LAT- DS- 03518- 50



AVDD

| LOW

AGND

REV

DESCRI PTI ON

DFTR CHKR APPV

DATE

500 nA 100 nA 1
: - - Bl AS[ 0: 11]
VP11 MP32
VP14 LG MP13
WL, 84U J V1. 8U W1, 8U J Ve o
L=9U L=9U L=9U '
MES AS=4P
AS=4P AS=4P AS=4P AD=4P 7-26-01:
AD=4P AD=4P AD=4P PS=8U
= = = -
100 nA Bl AS1 ( VP) GUA
Bl AS4 ( VRS) 2. SUA
Bl ASS ( VPB)
2. buA MNL7
! W1, 8U
L=1. 8U
MES
nsed VN12 | | MN13
AD=3P W1, 8U WE1. 8U
MN11 | | MN14 el L1=1.80 || | =1 8U
W1, 8U WE1. 8U NVEG MES
L=1. 8U ‘ ‘ l.=1. 8U AS=3P AS=3P
M=5 AD=3P AD=3P
PS=7U PS=7U
AS=3P AS=3P PD=7U PD=7U
AD=3P AD=3P
PS=7U ‘ PS=7U
PD=7U PD=7U
20nA Bl AS11 (VCLO)
0. 16nA Bl AS2 (VI R)
20nA Bl ASO (VPLO)
20nA 20nA 4nA 800nA 20nA
n AVDD
%FM
112K
1. 9728V AVLLZ
MP18 j ’—NPIA NPIBW VP33 r MP1C
MP19 |
WEL. 8U WEL. 8U J F % L VL. 8U WL, 8U J L=1’ 8U 4 L VL. 8U
L=9U L=9U L=9U L=94 . L=9U
MES M=5 AS=4P M=9 R3
As=ap L——1 AS=4P AS=4P AS=4p $——— AD=4P AS=4P 28K
o gh | L o 2y = o '
PD=8U PD=8U PD=8U L7 FD;B‘U PD=8U Bl AS5 ( VSLO)
We1. 8U
RSN 2. 2nA ( VHLF2)
VMN1A A M\IJ'B Bl AS7
We1. 8U AD=3P
L=1. 8U Sy %RZ
S , Ms o 0y VN1 D
W1, 8U L ! WE1. 8U AD=3P WE1. 8U : I WE1. 8U
L=1.80 || | L=1.8U el L=1.8U | L=1. 8U Rl
21K
AS=3P AS=3P AS=3P AS=3P
AD=3P AD=3P AD=3P AD=3P
=i =i =i =i
AG\D
bi asO0 = | FET
bi as3 = QvDD STANFCRD LI NEAR ACCELERATOR CENTER SHEET 17
U S. DEPARTMENT OF ENERGY
bl as 10: VREF STANFCRD UNI VERSI TY STANFORD, CALI FORNI A
PROPRI ETARY DATA OF STANFORD UNI VERSI TY AND/ OR U. S. DEPARTMENT OF
ENERGY. RECI PI ENT SHALL NOT PUBLI SH THE | NFORVATI ON W THI N UNLESS
GRANTED SPECI FI C PERM SSI ON OF STANFORD UNI VERSI TY. bi aS 8

ENR Freyt ag

04/ 06/ 04

ENGR
Hal I er

04/ 06/ 04

DFTR Freytag

HEA AR

04/ 06/ 04

12-17-2002_12: 18

CHKR Freyt ag

04/ 06/ 04

LAT- DS- 03518- 50



REV DESCRI PTI ON DFTR CHKR APPV DATE

V
“ r VP15 VP11 VP13 | VP14
VP51 VP52 Cl
Ve, QU J L V. 9U WL, 8U WL, 8U WL, 8U VL. 8U
L=4.5U L=4.5U -
AS=3P AS=3P VP31 - 102P AS=4P AS=4p AS=4P AS=4P
AD=3P AD=3P AD=4P AD=4P AD=4P AD=4P
PS=7U PS=7U PS=8U PS=8U PS=8U PS=8U
PD=7U PD=7U PD=8U PD=8U PD=8U PD=8U
LC LD L7
N1, 8U LA
L=1. 8U
AS=4P
AD=4P
PS=8U
PD=8U
‘ IVN12 MN13 40nA
| M WEL. 8U WEL. 8U ‘
‘ l.=1. 8U L=1. 8U A lv nanazov L2 l\/ nandzgv
J S o
AS=3P AS=3P . —<
AD=3P AD=3P NPL6 L1 . } GATE
PS=7U PS=7U
PD=7U PD=7U r v
LE L WL, 8U
L=9U
AS=4P
LF ot
PS=8U
| P PD=8U
nandzgv
A
ko2
G
MP21
L3 T f c4
o L WE. 9U —
L=. 6U —F
| MN14 MN15 - WAZY - 046P
B Wel. 8U 4{ Wel. 8U 145pT T AS=3P L=.6U
‘ |_=1 8U |_=1 8U PS=7U AS=3P
PD=7U AD=3P
AS=3P AS=3P L9 PS=7U
AD=3P AD=3P PD=7U
PS=7U PS=7U RST
PD=7U PD=7U
‘ '\/\H\/&% 0 C3 | VNG 1 VNG 2
. WE. 9U WE. 9U
\ .=1. 8U 102P — L=4.5U ‘ ‘ l.=4. 5U
AS=3P AS=3P =
AD=3P égzgs ‘ ‘ PS=7B
E?;;B PD=7U PD=7U
G
Duration of Dead Tine
ARST
Del ay for reset current node L3
VCLO 20 nA * 5 us
____________ =1V
100 fF
STANFORD LI NEAR ACCELERATOR CENTER SHEET 21 O
U.S. DEPARTMENT OF ENERGY
STANFORD UNI VERSI TY STANFORD, CALI FORNI A
PROPRI ETARY DATA OF STANFORD UNI VERSI TY AND/ OR U. S. DEPARTMENT OF
ENERGY. RECI PI ENT SHALL NOT PUBLI SH THE | NFORMATI ON W THI N UNLESS
GRANTED SPECI FI C PERM SSI ON OF STANFORD UNI VERSI TY. ar eS et 8
ENGR D. Freytag 04/ 06/ 04
ENGR G Haller 04/ 06/ 04 5-21- 2003_14: 30
DFTR D. Freytag 04/ 06/ 04
CHKR M Freytag 04/ 06/ 04 LAT- DS- 03518- 50 D




VDD

CNTR

GND

| N

VN2 1

V. 9U
L=. 6U

AS=3P
AD=3P
PS=7U
PD=7U

AS=3P

PS=7U
PD=7U

REV

DESCRI PTI ON

DFTR CHKR

DATE

STANFORD LI NEAR ACCELERATOR CENTER
U. S. DEPARTMENT OF ENERGY

STANFORD UNI VERSI TY STANFORD, CALI FORNI A

SHEET 22

PROPRI ETARY DATA OF STANFORD UNI VERSI TY ANDY OR U. S. DEPARTMENT OF
ENERGY. RECI PI ENT SHALL NOT PUBLI SH THE | NFORMATI ON W THI N UNLESS

GRANTED SPECI FI C PERM SSI ON OF STANFORD UNI VERSI TY.

DATE APPROVALS bUf f _t gat e
ENR D. Freytag 04/ 06/ 04 5_ 21_ 2001 13 40
ENR G Haller 04/ 06/ 04 - '
DFTR D. Freytag 04/ 06/ 04
M Freytag 04/ 06/ 04 LAT_ DS_ 03518_ 50




| N

VDD

GATE

GN\D

VN2 1

V. 9U
L=. 6U

AS=3P
AD=3P
PS=7U
PD=7U

CNTR
MP21 MN22 MP22

WE. 9U W=, 9U WE. 9U
L=. 6U L=. 6U L=. 6U

AS=3P
AS=3P AS=3P
i il i
PD=7U Po=rU PD=7U

OT
STANFORD LI NEAR ACCELERATOR CENTER SHEET 23

STANFORD UNI VERSI TY

U. S. DEPARTMENT OF ENERGY

STANFORD, CALI FORNI A

PROPRI ETARY DATA OF STANFORD UNI VERSI TY ANDY OR U. S. DEPARTMENT OF

ENERGY. RECI PI ENT SHALL NOT PUBLI SH THE | NFORMATI ON W THI N UNLESS

GRANTED SPECI FI C PERM SSI ON OF STANFORD UNI VERSI TY.

buff 2t gate

DATE APPROVALS
SR D Freytag 04/ 06/ 04 11-21-2001 17: 47
ENR G Haller 04/ 06/ 04 -
DFTR D. Freytag 04/ 06/ 04
CHKR M Freytag 04/ 06/ 04

LAT- DS- 03518- 50



3.3V

REV

DESCRI PTI ON

DFTR

DATE

AVDD T T
H MP340 H
MP360
% VT, 8U % 1. 8U 13.3 uA
L L=1. 8U L L=1. 8U CRAI L1
o - ] I I
Aomab ADap 102FF T VP91 F % VP92 % VP93
Pool) P8y T VP310 We24U J L We24U L W24U
Bl AS % Jer au L=. 9U L=. 9U L=. 9U
L L=1. 8U AS=44P AS=44P AS=44P
2.0315V MES P52 PS-520 PS=520
AS=4P PD=52U 2. TUA PD=52U PD=52U
AD=4P
PS=8U
PD=8U
10. 7 uA
LO 2. TUA 25UA
1.5149V 2. 3058V
I nput transistors doubl ed 2 3225V CMVP
up to symmetrize geonetry '
| ?
0.1941V \PEL P 0.1941V O
P AVDD ' | M a1
13 L We12U We124 J L4 0. 1941V
L=1. 8U L=1. 8U |
L5 ME2 ME2 |
S=22 S=22
O. 9428V QD=22E ﬁD=22E 6 6 A ‘ VN9 1 182PF
6.6 uA %0 o |0 12U -
2. TUA \ L=6U
L2 _
L1 AD=27P
PS=28U
PD=28U
| M\O2
We12U
| L=su
AS=22P
AD=22P
PS=28U
PD=28U
0. 3577V
1. 3700V 0. 3577V
MNL50
____+ WL, 8U
L=1. 8U
niso e
WL, 8U k__ﬂ MNL10 | | MNL70 MNL20 Ao-3p
L=1. 8U We3U We3U — We3U PD=7U
L=6U | | L=su L=6U
AS=3P
AD=3P AS=3P AS=3P AS=3P
PS=7U AD=3P
PD=7U é@i?ﬁ 'p'é:?'u ég:%
PD=7U PD=7U PD=7U
AGND

STANFORD LI NEAR ACCELERATOR CENTER
U. S. DEPARTMENT OF ENERGY

STANFORD UNI VERSI TY

STANFORD, CALI FORNI A

SHEET

19

PROPRI ETARY DATA OF STANFORD UNI VERSI TY ANDY OR U. S. DEPARTMENT OF
ENERGY. RECI PI ENT SHALL NOT PUBLI SH THE | NFORMATI ON W THI N UNLESS
GRANTED SPECI FI C PERM SSI ON OF STANFORD UNI VERSI TY.

DATE

APPROVALS

ENGR

Freyt ag

04/ 06/ 04

ENGR

Hal I er

04/ 06/ 04

DFTR

HEA AR

Freyt ag

04/ 06/ 04

r _cascode

11-7-2001_11: 28

CHKR

Freyt ag

04/ 06/ 04

LAT- DS- 03518- 50



AVDD

Bl AS[ 8: 10]

Bl ASS8
rcvrfe
\IBIAS
— sTP
R ©
I M \ 4 STM O
/v
1. 3650V e
2
1 R1
—]
102FF 7K
‘ \14
W1, 8U
\ L=1. 8U
AS=3P
ey
AGND alby
> Circuitry to restore REF to VREF
5 | L8 | AVDD o
| P H | MP35 ':__
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1 PURPOSE

This document documents the VHDL code in the GLAST Large Area Telescope (LAT) flight Calorimeter Front End version 9A
(GCFE9A) ASIC.

2  DEFINITIONS

2.1 Acronyms
GLAST - Gamma-ray Large Area Space Telescope

GCFE - Glast Calorimeter Front-end Electronics
GCRC - Glast Calorimeter Readout Control electronics
LAT - Large Area Telescope

CAL - Calorimeter Detector

TREQ - Level 1 Trigger Request

TEM — Tower Electronics Module

3  APPLICABLE DOCUMENTS

[1] Calorimeter Readout Control ASIC — Conceptual Design, Submission 5, LAT-SS-00208-D4.

4  GCFE OVERVIEW

One of the two custom ASICs required for the GLAST Calorimeter is the Glast Calorimeter Front End (GCFE) Application
Specific Integrated Circuit (ASIC). The basic function of the GCFE is to amplify and shape signals from 2 PIN photodiodes per
crystal end and capture them in a track and hold circuit for digitization by an external ADC. Discriminators within the ASIC are
provided externally for inputs to the GLAST trigger system. The digital control blocks within the GCFE handle command and
data readout of configuration registers, control the data acquisition timing and auto ranging functions.
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5 GCFESA ASIC MODULES

51 GCFE-CHIP.VHD

Created by David Nelson 1/24/01
Filename: gcfe chip.vhd
Function: GCFE Top Level

This file describes all the signal

names which makes it difficult to trace.

Modification:

--Library gcfe vhdl;

Library ieee;

use leee.std logic_1164._all;

use ieee.std_logic_unsigned.all;
use gcfe pkg.all;

Entity GCFE_Chip is
Port (

-— Chip Input Signals From GCRC

-— Chip Address

interconnections between the various
components. Each signal had to be seperately called out instead of an
array brause the synthsis tools translated the names to internal

nxx

Clock input from GCRC
Command/Data input from GCRC

RESET

signal ADDRO : in std_logic; -- Chip Address
signal ADDR1 : in std_logic; -- Chip Address
signal ADDR2 : In std _logic; -- Chip Address
signal ADDR3 : In std _logic; -- Chip Address
signal RIGHT_FIRST : in std_logic; -

signal DAQ CLK : iIn std_logic; -

signal CMD : in std_logic; -—

signal RESET : in std_logic; -—

signal START_ACQ : in std_logic; -

-— Chip Output Signals to the GCRC

Signal DIG_DAT _OUT : buffer std_logic;

signal HOLD : buffer std_logic;

signal RANGE_SELO
signal RANGE_SEL1

buffer std _logic;
buffer std _logic;

Start acquisition from GCRC

-- Data

-- Hold to sample and hold circuits
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signal
signal
signal

signal
signal
signal
signal

signal
signal
signal

signal
signal
signal
signal

signal
signal
signal

Signal
Signal
Signal

signal
signal
signal
signal
signal
signal
signal

signal
signal
signal
signal
signal
signal
signal

signal
signal
signal
signal
signal
signal
signal

signal
signal
signal
signal
signal
signal
signal

signal

RANGE_SEL2
RANGE_SEL3
RANGE_SEL4

RNG_ULDO
RNG_ULD1
RNG_ULD2

LOG_ACPT_LLD

LE_GN_SELO
LE_GN_SEL1
LE_GN_SEL2

HE_GN_SELO
HE_GN_SEL1
HE_GN_SEL2
HE_GN_SEL3

CALIB_GAIN
CALIB_HE_EN
CALIB_LE_EN

HE_TRG_ENA
LE_TRG_ENA
LOG_ACPT_ENA

FLE_DACO
FLE_DAC1
FLE_DAC2
FLE_DAC3
FLE_DAC4
FLE_DAC5
FLE_DAC6

FHE_DACO
FHE_DAC1
FHE_DAC2
FHE_DAC3
FHE_DAC4
FHE_DAC5
FHE_DAC6

LOG_ACPT_DACO
LOG_ACPT_DAC1
LOG_ACPT_DAC2
LOG_ACPT_DAC3
LOG_ACPT_DAC4
LOG_ACPT_DAC5
LOG_ACPT_DAC6

RNG_ULD_DACO
RNG_ULD_DAC1
RNG_ULD_DAC2
RNG_ULD_DAC3
RNG_ULD_DAC4
RNG_ULD_DAC5
RNG_ULD_DAC6

REF_DACO

buffer
buffer
buffer

std_logic;
std_logic;
std_logic;

std_logic;
std_logic;
std_logic;

- -
>0 3 3 5

std_

buffer
buffer
buffer

buffer
buffer
buffer
buffer

buffer
buffer
buffer

buffer
buffer
buffer

buffer
buffer
buffer
buffer
buffer
buffer
buffer

buffer
buffer
buffer
buffer
buffer
buffer
buffer

buffer
buffer
buffer
buffer
buffer
buffer
buffer

buffer
buffer
buffer
buffer
buffer
buffer
buffer

: buffer

logic;

std_logic;
std_logic;
std_logic;

std_logic;
std_logic;
std_logic;
std_logic;

std_logic;
std_logic;
std_logic;

std_logic;
std_logic;
std_logic;

std_logic;
std_logic;
std_logic;
std_logic;
std _logic;
std_logic;
std_logic;

std_logic;
std_logic;
std_logic;
std_logic;
std_logic;
std_logic;
std_logic;

std_logic;
std_logic;
std_logic;
std_logic;
std_logic;
std_logic;
std_logic;

std _logic;
std_logic;
std_logic;
std_logic;
std_logic;
std _logic;
std_logic;

std_logic;
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signal
signal
signal
signal
signal
signal

)-

REF_DAC1
REF_DAC2
REF_DAC3
REF_DAC4
REF_DAC5
REF_DAC6

End GCFE_Chip;

buffer
buffer
buffer
buffer
buffer
buffer

Architecture Chip of GCFE_Chip is

-— Inter connect signals

std_logic;
std_logic;
std_logic;
std_logic;
std_logic;
std _logic

-- CMD_SEQ

signal Addr : std_logic_vector(3 downto 0);
signal Chip_Func : std _logic_vector(4 downto 0);
signal Func_Strb : std _logic;

signal Data Strb : std _logic;

signal Data_Reg : std _logic_vector(15 downto 0);
-- GCFE_REG

Signal FIRST_RNG : std _logic_vector(l downto 0);
Signal USE_FRST_RNG : std_logic;

Signal OVERWRITE : std_logic;

Signal CTRL_SEL > std_logic;

Signal ENA RNG : std _logic_vector(l downto 0);

-- GCFE_REG to GCFE_READ_BACK

signal CTRL_REG O :
signal CTRL_REG 1 :
signal FLE DAC_REG :
signal FHE_DAC_REG :
signal LOG_ACPT_DAC_REG
signal RNG_ULD_DAC_REG
signal REF_DAC_REG :
signal CTRL_DATA :
-- RANGE_SEL;

Signal RANGE_VOLT :
-- DIG_MUX;

-— CTRL_ACQ;

signal SEL_LOG_ACPT :
Signal RNG_SEL_1 :
Signal RNG_SEL_O :
Signal INC_RNG :
signal LD_RNG _ULD :
signal RANGE_SEL :

std_logic_vector(15 downto 0);
std_logic_vector(15 downto 0);
std_logic_vector(15 downto 0);
std_logic_vector(15 downto 0);

: std _logic_vector(15 downto 0);
: std _logic_vector(15 downto 0);

std_logic_vector(15 downto 0);
std_logic;

std_logic_vector( 1 downto 0);

std_logic;
std_logic;
std _logic;
std _logic;
std_logic;

std _logic_vector(4 downto 0);
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signal RNG_ULD std_logic_vector(2 downto 0);
signal LE _GN_SEL std_logic_vector(2 downto 0);
signal HE_GN_SEL std_logic_vector(3 downto 0);

signal FLE_DAC
signal FHE_DAC
signal LOG_ACPT_DAC
signal RNG_ULD_DAC
signal REF_DAC

std _logic_vector(6 downto 0);
std_logic_vector(6 downto 0);
std_logic_vector(6 downto 0);
std_logic_vector(6 downto 0);
std_logic_vector(6 downto 0);

Begin

Change_Arrayl: process( RANGE_SEL,RNG_ULDO,RNG_ULD1,RNG_ULD2,LE_GN_SEL, HE_GN_SEL,
AddrO, Addrl, Addr2, Addr3)
begin

RANGE_SELO <=  RANGE_SEL(0):
RANGE_SEL1 <= RANGE_SEL(1):
RANGE_SEL2 <=  RANGE_SEL(2):
RANGE_SEL3 <=  RANGE_SEL(3);
RANGE_SEL4 <=  RANGE_SEL(4):

RNG_ULD(0) <= RNG_ULDO;
RNG_ULD(1) <= RNG_ULD1;
RNG_ULD(2) <= RNG_ULD2;
LE_GN_SELO <= LE_GN_SEL(0);
LE_GN_SEL1 <= LE_GN_SEL(1);
LE_GN_SEL2 <= LE_GN_SEL(2);
HE_GN_SELO <= HE_GN_SEL(0);
HE_GN_SEL1 <= HE_GN_SEL(1);
HE_GN_SEL2 <= HE_GN_SEL(2);
HE_GN_SEL3 <= HE_GN_SEL(3);
Addr(0) <= AddroO;

Addr(1) <= Addr1;

Addr(2) <= Addr2;

Addr(3) <= Addr3;

end process;

Change_Array2: process( FLE_DAC, FHE_DAC,LOG_ACPT_DAC, RNG_ULD_DAC, REF_DAC)
begin

FLE_DACO <=  FLE_DAC(0);
FLE DAC1 <=  FLE_DAC(1);
FLE DAC2 <=  FLE_DAC(2);
FLE DAC3 <=  FLE_DAC(3);
FLE DAC4 <=  FLE_DAC(4);
FLE DAC5 <=  FLE_DAC(5);
FLE_DAC6 <=  FLE_DAC(6);
FHE_DACO <=  FHE_DAC(O0);
FHE DAC1 <=  FHE_DAC(1);:
FHE DAC2 <=  FHE_DAC(2):
FHE_DAC3 <=  FHE_DAC(3);
FHE DAC4 <=  FHE_DAC(4);

FHE DAC5 <=  FHE_DAC(5);
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FHE_DAC6 <=

LOG_ACPT_DACO
LOG_ACPT_DAC1
LOG_ACPT_DAC2
LOG_ACPT_DAC3
LOG_ACPT_DAC4
LOG_ACPT_DAC5
LOG_ACPT_DAC6

RNG_ULD_DACO
RNG_ULD_DAC1
RNG_ULD_DAC2
RNG_ULD_DAC3
RNG_ULD_DAC4
RNG_ULD_DAC5
RNG_ULD_DAC6

FHE_DAC(6);

<=
<=
<=
<=
<=
<=
<=

<=
<=
<=
<=
<=
<=
<=

LOG_ACPT_DAC(0);
LOG_ACPT _DAC(1);
LOG_ACPT_DAC(2);
LOG_ACPT _DAC(3);
LOG_ACPT _DAC(4);
LOG_ACPT _DAC(5);
LOG_ACPT _DAC(6);

RNG_ULD_DAC(0);
RNG_ULD_DAC(1);
RNG_ULD_DAC(2);
RNG_ULD_DAC(3);
RNG_ULD_DAC(4);
RNG_ULD_DAC(5);
RNG_ULD_DAC(6);

REF_DACO <= REF_DAC(0);
REF_DAC1 <= REF_DAC(1);
REF_DAC2 <= REF_DAC(2);
REF_DAC3 <= REF_DAC(3);
REF _DAC4 <= REF_DAC(4);
REF_DAC5 <= REF_